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Abstract 



A toroidal continuously variable transmission including input and output disks (1 , 2) having a 
common first rotation axis (A) about which the disks (1 , 2) are rotatable, and a power roller (3) 
swingably interposed between the disks (1 , 2) and having a second rotation axis (B) 
intersecting the first rotation axis (A), about which the power roller (3) is rotatable. The input 
and output disks (1 , 2) and the power roller (3) have traction surfaces (1a, 2a, 3a) cooperating 
with each other to transmit rotation therebetween. At least one of the input and output disks (1 , 
2) and the power roller (3) has a surface roughness on the t ractio n surface (1a, 2a, 3a) thereof 



which varies in a direction of the rotation axis (A, B) thereof. 
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[0033] 

V>T. 7-'-* X7iA'7-n- ^corarco^ii^'zaK^ 

^WStTjSJ^tc/f < «rt J: d**»S:IS6ih 
<IH*^-4ii:t>'CS6. ^y-u-^cDteiS 

K«oi 36*^* . Ztllzi.'Om^byfi'ayi&gl.Z 
Wft-t&ZbtfX'%&. Z^X\ ^y-n-^fiOElKffl 

»Att^[*]±^t*^i.-kA J r#i>. cat 

k*<tii*i>. 

[0034] 2 tfli h a 4 *f)Vmk 

mmmz x tua . w*« 1 1 m&<v%>%: s »* c t *« 
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btfx-%b. 

[0035] *^0flcoli^ 3 1- ^VHiiS 

^S5rlt^-r«» ZbtfX'% * fcftC, ^mmzMtx 

iMTC<0A»«ri*lR»«fe:Jtl«lrt-6 Z b tfX'% h b ft 
fc, fiv ijBEfcW Lr*4J-*WAtt*Wfff 4 - 1 #X' 

< z. b THe»*mmma**i z b #-cs & . 

[0036] *^^<oit^^4 iZi&bh hn-f 

b * j t- # . fc < \z » a*t -f * ? <mmmz<mm^<r>Wi 
wmmisi*m&L'tz>\m*Witfhbmz, A^fa 
fn'hmMfrttm&izftttxm&nmz&xvmg.?) 
'y%<bi>--ft*m*iZttzbfrh. Wf<x?iz 
a^x. mmz£zms&7)ig±zm±-t&zbwx'%. 
&mzhtz-?x%iB&comz zmmz ix&^&wx-m^ 

by? is a - b WX't h . 

[0037] ^mconsm 5 iZ&bZ bn^f yjVWM 

®$&.mz£tm. imm i -4 1 h««osmr*» & z 

b ifiTt , b^z, HOI?**? cOiKiSffitctHfltt^ 
&%<bh--t5*m±1* J ±tzZbfrt>. £Jjt< X71Z 

a^x. mmz£mm<?>m±t:m±'f?>zbffx'%. 
^mzbtz-oxmmn&zzmmz lt&^ssbths^ 

b y 9 is a yflRjftSrfti d 6 . 

[0038] *»BHWUW»H 6 £ffi*>4 b Q-f ?7H«S 

mmmizxtuf. m&mi^bftmnttomz&hz 

AU : 1 — 1. 3 : lbK&W-a-ybfi&teffiR: 

ffiy-r s <•> /Minte i/^fim c m nx w&com 

ZtitVmS.<K!?%< b t>-lTZm-iittZbfrL>. 



[0039] *fKH<0lW»«7 Kfidb* h o-f ^VHI*! 

gssaiiK .fc/uf, i ~3 1 mmcowmznz z 

btfX'Z. b<lz, X^iX? crMMmzto \, ^T , ^* 
v-o-5 1 cojgMieH<?) o ^rfcglBlfcDgdltfOSIffi 

< * I) A^J x a * 7 «0 *gHTO*K<0li** m 
±tt> Z b rfX'Z .M^by^iss vimZ'&h Z b W 

mi- him 5r±@w b uc zbfrt*. ttmsmmfttz 
rnrnza^ ^xwmz x & wmtitf%&. uz<\.^ztb, 

X-ftT<s\9<omX&<nZ^%hfo±.*mi-thZbtf 
[0040] *»BB<0!»«g[8fcfiRi34 bO'f ^"^S* 

BBBtwciiuar, mmi—2>&z.if7bmk<7m$k 

Zft&ZbtfX'Z. b«,z, £j]T<(Xy'<vmttmtz}3 
v>T. W—xn-yb ff^fmm<r>o *><r»bW8b\jzw& 

#comm^Mmiz&&-?&w&£mitizbfrL>. $z 
•>mizffl3Liffi< tchiti-ftT-'iT.? <n'mmx'<F>\m<7> 
m±zm±-t&zbtfx'%. «v^^5^^^^gcft^# 

T, Dfl»S:R(tSiSffl*/|>@Hii:Lfcifc3b»<?>» ^tliil 

ft(o&Mzw&z&ttz>!mfftc<. w&zDax-t&m 
tiiis&xtfnxbzismt&zbtfvz&bmz. 

t < A?coi%mzt3^xwmzJ: h tMfiMh.Wft&.Uz 

■thzbtfx-zh. 

[0041] *$m<7>ni&%9 iz&bh hD^f ytvsm 
mmmz&mi. i ~3 1 rmnsmtfti z 

btfX'%. b<iz. T<A7<nmW)WI,zi5^X. SSSJt 
#1 : 1—1. 3: 1 b^h^ 1 ?— ti-yb<7)ffl&3m 

■tKbhx \zvm&z> < x%m-&<m& jt/n-r ^ 

Rttfc C i: j6» . WO h 5 ^ ~> a yfiH»Sr» S<I t *<X' 
**. IH]g|5ftS{tSSfflft^£Jt* J l : 1-1. 

" 3 : lk^S^y-n-^fc^gMffiBt LtzZbfr 

h. ztivmcomwzwnzm^ wuz 
njL-thmmfi&'Ymbtc*) . T-o\9<nw&i.zm-th 

- ^m^ffiiSZ.V-37.V*'®m'Z>ZbtfX'*Z>b2i 
(c. r * ?<0igmc *i or GDfflfc J: 4 

[0042] *fKB<0«*S 1 0 tc^*)4 h o-f 
asaSSMSfcJftJf. IS*«l-9t|5l«cr)5i^?r«4 



(8) ^2 002-89644 (P2002-89 6JL 



fiM£i3ft&HfflfcdM*5*fiafe&*0. 7—2. 5/xm 

=5r#£>Kv> J> 5 ? a yW&Z'&h Z b tM&b . 
[0043] aMfcHJkoSt** 1 1 tcflfcb S h cM 
*&KSeafflUcJ:*tff. OkI5]«cO^S2rWI»^ 

Stn.Dfl^«0fiJ-&*U 5-4 5%-cft4«wiaia*»tt 

[0044] *^H^ff*fl 1 2 fcfifcbi h o-f ^VUffl 

&RX5«!i(cj:*uf. otitis 1 \tw&<rm 

f-) 1:4 0—1 5 0iiiinT*4«liaia*»»tfcitK 
<t 0 , Kit Lfctf <bav ^^7?y3 y «Sc5: 

[0045] #jfcBjj<?>Jt#JS 1 3 tcfifob* h CM ^Vl-M 
JSfiBSjfflRKiixtf. W*«l 0~1 2tH«<OS6*S: 
& o tlz, b < fc, (6»fflfcR»tS«iffl 

# N 0. 8— 1 7 OmmX'b&mMWi£!i£l&lffzCL biz 

[0046] #3fcBH<Ol»*Jl 1 4 tcfifob* hn-f ;SOl/S 
MSBEam(cJ:itHr. 10—1 4 £:|5]«<7)2&S£ 

ttscifc^TSsaic k<tc enstcKtt&tiun 
fcnacifcwi/t. flanui»<oaffla$**. Rao. o 

2 // m iilTTti h Th hffiSQSCi ?z Z b <fc 9 , 
[0047] *^HflcOlt*3S 1 5 KS&S hn^f ^/Hi 

is^gjaatifijf . BftOTi io~i 4 bm&cow&z 

fthZbffX'Zhollz, b<lz. lEiftStc^ttSffifcSffl 

^Dflfltc^Lr . wMtfmm-frftb imw-ft tcasaus 

j£-C* S«ot% ««wrc»* J: < Wkth Z b n^tiib 

[0048] *%*ficr>mi&% 1 6 iz&b h Y o>f jSOUS 
*SSS£5««fe:J:Wf . IS* 3 ! 10—14 fcR8<03&*Sr 



hZbiz£*).*%%h?7~s3 ytf&Z&jmtzm- 
•?hZtiM&b%h. 
[0049] 

[0050] 4-f , *V7-n-<5vmXmz.i$M>9Qk 

M\z^xmstz>. 

[005 1 1 01 (a) <,Z*m*tt£fji'thV'iy)l>m 

m&gmmt. s®$.<?>$smizm^e>tiz>t><7>T$>^ 
<^u. mnwsxim&zitLximwizm&zti 

ZtiitlTJ A? 2b. Wf<t*9 1 . 2<7)St^^ix 
X^h. 

[00 5 2] A^r-f USitfJU^x-f X7 2(4. 

(SSSBla, 2 aSr^TLTfcO. /J^(5!l$ri:v^^$ 
-ar3t«0Bfc= LT |SItt*tclE»SiiT v >S . 
[0 0 5 3] ^7-n-5 3li. Ill (b) iZhyjk-tX 

fc^tc, 4"C^5S^7L4<7){aMT-0*L : 3:V'>^ge«tc 
IX#»tfefl-5. A'7-D-5 3li;. «-7-'^f^^ 1 . 2<0 

@iEWAtc3ScM-r-i.^rt6i^[i]KWB[ii o izmms&X'h 
hbMz. z<r>mWfo&±.<?>m)*foCi,z£ OS^ffW 

[0054]Sf^^l, 2t5it>VN°V-o-5 3 
(i. f-fA^l, 2SrHWBttA*i&itffBE-rS¥lft^»>''« 
•7-o-5 3«:lina*B^i*ifc»fff 4*ati0. M 
7-*-f^.^l. 2CMLT-'N'V-D-7 3 5rBtSc7)E^-C 

imzitz. z<r>m. sfa; 1 . 2^^7-0-7 

3 1± h 7 7 3 y^" >V% it LX SftJrT i. . 
[00 5 51 -eLT, ±IE^'V-o-7 3tcJi, -e^lfe 

wWbsv^i^jbsjgtfj&WftT**. ^<ok#. tag? 
li.Sfa;i, 2 tog^MHD<?)*tigttT*«) 
i-jtjc^ /^V— o— 5 3<OlHlKiaB^ri6jCIHgP^3l3 

SattlEfflD 1T«. @lKttB*(fiI^— (±J*W) c 
Tffil«0Sto^SID2T-{i. EHEIftB*ifti<Ofl!WBffll (T*B 
[0056] SnB. i2Wi, A-flHc^MeBED 1 £fo 
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[00 57] m3li, W-o-73«Sf^^ 1 . 

n— 5 3ara»ffl3a«:. Efr^fi^¥SRp-e^«$ 
ill. R5K£ ^f£^' 7— n-9 3 DEMEtt B 0 0 icEHES 

Pfi0^$t, *OT**+fo^fcliMEttB*TWi0ifc:.k 
*)&fcZtlZ> . Mt-t X? 1 . 2<50Kt6fflla, 2 a 
(i, BrJgOT|Bi*ifigRd-CJBjSSii6P33ltSK7'^^. 
71. 2<n®ffi&A®*)iz®&Zl£XX-%&m#<7)W$i 
WX'hh. ^7-o-5 3iBf-( X? 1 . 2tcomm 
SttttSEtt. ifa^l , 2*>flJp i l s SRdj&*JE&£ 
f •&«®<7)(*|gEtC>'N , '7-o-5 3tf0lKi!)®3 a<0£J^]£ 

[00 58] A'7-n-5 3li fiSR^tfoSflt 

0 , at^fgMffiBEtitgMlf P]^«3(3:+'C>$rffll){aaT- 

0$r^Ll/3SJ£<0*£ ST**.. 
[0059] ±ie«USS:«i. ho^f ^/l^SlgSEjMi 
A7]T-rX? l«r»A7-o-7 3^^r 
LTJiJTlT-fX:? 2KfStU £<0RL A7-D-73 
£flgj$-£TMT4X? 1 , 2O*gWfc'hg»0lsrc 

[00 6 0] ZZX\ 3<n$i§m3 at>m 

tciswc, if^ x? l , 2 tW-v-ycomiz&fS. 

zii&mm i i&mzm<%&c:ttffr2>. ztuznt 
x. sKisssssttcuu ^7-0-7 3^113 3 

[006 1 ] £<08<Ai!SgS5S«ST'ti. ^-7-0 
-7 3<0|Eibffi3 acOf^iS^WIal^V-a— y 3 <?M 

ttvKz&hUWf*EX,*?t^. 3r&. ^7-n-5 3 
K$4 B 2ri6j k «tt*iaUiH t T* 6 . 

[0062] <r*uc**i/T\ 3K*gasntri*. w 

-D-7.3«SiS3 atfc^t. Sf-f 1 , 2k 



c7)^$^/h$< U ftflMnotiU^ftaMWtt (SHE 
WB7f|6]^P«SP) tC(fl]*^«-«MEHD 1 , D 2T1H1 
«W»«Sr«RW«*S*fc«>Oi: LTV**. 
[0063] OS 0 , ««flm^)4"t«T«s BSEEA 1 *® 
V*£fc*»6. OflgBcogg$*^h§<TtMT-f X^ 1 , 2 
k McfflftdfttttnMiKeJK =3:* £ t tftc < , 

kT'tf'C^A^^JSOSfai^njtCfi 1 ^. ClftfcJ: 0 
4"t'Srcw«ii0BJ&& t «fc "5 k ft , BEA*«; 

W®<7>m <-r«.dkT-^7J v - : 5rBfflWra^#4»it 

y?is a >im&tm v&#t» . tBMBuno+'t'Soa 

t><0k^r-5TV^. 

[0 064] SKisias3Sflsr«. fifa; 

1.2k WtSMiefflD <o*t=G!l»S:KtrCfe 0 . 

hWBiiHM*M»0>t % o . Kjatwf * unworn 

t ±ieHS4Wk R«<OfffflS6**»6 - k 

[0065]S^, |HIfBfl5*IR<0JKtti:SMI<0W{cov^ 
TiJi^-fS. 01 0—1 2li, A7-n-5 3, fa 
^ 1 , 2col5l!jffil a~3 alCJSJftL^fSIVSrDaiHSJ: 

imm%a«0>i&RM z^-tffiwmwmx'h •& . -r^fc 

*>JPRk 010 ( a ) CS^^JB*. 0 1 0 

( b ) teS^afcft^SrflftffcGJBtt, 010 ( c ) (c 
*rttP33K**feJ43Effi»«, 011 (a) izij<tm±. 

mt^A*- * mftz^.nmmz-r s dk**-es s. ^tj, 

M^JK^J^* { !»^|5S^$it2.c:kti^<, 01 1 
: ( b ) ic^-fJ: o (c^ 6 fcfittBSrlHei t 
' oTtM^raStt^rv^. 4?t, OS5c7)^«k LT(i, 0 
12(a) lc^-rft£WE9£:S£Ut&^Ks 012 

(b) (c^-r^^^-y^^tc-rs^k^T'^i.. ^ 

• fc.Hl2 (c) IZTjk-tXo^Zy-yt'y/^zX-oX. 
ffJl*^ y - v *m-lo<F> ^ ■t&Sr-t j»3^.SA. _ 
L0_0_66j x-f 1 . 2l±. ^Wk LTSCM4 3 

5 0Hv) Sffl^.'fiBBra. ^-aJi; ii*0«tt± 
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[0 0 6 7] /N'V-n-^i, mtt LTSCM4 2 
0H«*r««a^k«AiiUfctO («MS£7 50H 
v) SrfflV\ «S»ffi3at{iJaT<Otb±»f?r4t-5^. 3J 
5tiO$feSR* 5 5 0 ^m, ftfetf9 Ogm&m&c - B N 
X*5:ffl^TIHlS5S:l@»««JB'Klia:-r*^fcT\ nflS5€r 

[0068] »rffil&tSUO*<l>*IU: "5±oaMW)»««, 
,unu HSf<0t:>7f-*<l 2 0,um (CliXtttHSB^JKtC 
~3 5^maJK-C'S>'?> EWA*£tf)«»&U:2 5~2 9 

h. flgeH±S5i0aaffl?(iRa0. 005xim 

wx-bh. 

[0069] Cl!?)fa?l, 2t^7-D-7 3<^)i 

Wl^fiSMfcfcfcWKWBLfc. WB«*f*i:LT»l»l 
1 O'C. A^0lKf!c4 0 0 0 r pm, SSJUfcl : HCfc 
WC <£0DSMB5K{i2Om/s) , SffiTJSrEIJgU * 

ix-g. fi* h £ &&cwmw<rM.-&k fc ttflt Lfc k -I 
^> fa^l, 2*J«kt/>'N'V-n-7 3<?5<£ififfi**a 

#«iBffc±jf<o«-&t:ifc'<-c. ±%&mmx'\smi . o 

5-1. 3flS<Oh;W^«:ei.4ifc3&nT8rcfto«:. ft 
&cr>ft±.Rt mmX'frl d b liWo £X'i>%\,\ 

[oo70]*fc. ra«=arKsno*T±Eai<o»s^tf 

SiiXLTOS. HI 5-02 Hi, _tiSk|3]&fc:[H]fii2r 

»j£U g&S, Kvt. w&<rm\£mzvztt£itt:mx- 
[0071] z.tih<n>mmmm&m$. 01 0-012 

izijk LtiXolz, BnSfttt?) WMX 0 ±.<o&ftcoffik 
fi, ft*9i»«r»lWt6»R, fcjWfflRySrSfufcfcJB 

0. HCj«0iSffill* ? 0. 8-2. 4 Aim. DOgSCDt-y^ 
# 4 0 - 1 5 0 u m . KfflttK*)EM:<ll(C£(? &W&<0. x 
ifftil 3-3 5//mSJKT'^0. Dflffl*«iSfti»I^Jil - 
5-4 0%T'&S. aBSaSfHcfc 1 }, »fS*4: 

0. 8-1 7 0mmT'$>i.„ £6£. ASfllJig&O^® 
ISIiRaO. 005 — 0. 02;umggT**>S. .1*1 
£»5l*SWfc*iVvCi, »1 . 05-1. 3fe<DY)V7 



[0 07 2] *LT$6C, mates' a y ht--V 
^$rife-rdfC'^2^mSje<7)T-f y7VU£JBj£U © 
a®?>£!ig&£7 >y KV^tCj: O^ffii^JSL^JoliStc 
-5V^Tt>±E<0J:d*ffHBtSttS:ffv\ BWa&SMfoWb 
SClkSrHiSLT^S. 

[0073]»:i:. x-r x^OTKlbffifctJttfcaEttfllfc: 
[0074] 04Kijrf hn^f ^ffla&BBSWKi. a 
^LTxy>-VfflIt=3iM$nSA*T-f^^ Ik, JA<r> 

®x&m&zftLxmmmi,zm&zti2>}iiJ}T < 2 

-73£ffilX^&. 

[ 0 0 7 5 ] XiJT 4 ^9 1 fc itftMj-r-f 2(i. 

■ttzw&iz lx m®# tciea§ n-c . 

[0 07 6 1A7-U-7 3I1 J^nSltC^oTCifl 

2oiaiattAfc3a6-r4^rifti<oigiE«Bigofcsiga« 

T'&Skftte, ^<7)[aHKWB±<y)ffi«jcti^C{=J:'5^ 
gEWtfctlcM^^X^ 1 . 2<0^r|6] (04**^[6]) 

[0 077] MT-f Xi? 1, 2fcJ:^A7-n-7 3 
fi. t<^^1. 2SrHIfettA?3|tiI^ff-tS¥S^ > >'^ 

f-fX?l, 2{c*ftT/^'7-n-73^Bf^E?3T 

3 Ji b 7 ^ 3 :oM ;i^$r^ LT^Iirr * . 
[0 078] -e-LT. A^^X^Ki, SEItlffil a<7) 

$>0, -^HS£gt£li^i!)ffil ajnm^^ffi^fcfffl 

mi& tmz*r®i^^Dx*7i&fiZ^fflfrb*& 

•- [0 07 9] flfcfr. Hi7]7 r 'fX^2<i, P!t<4Ett92 
*tXh 0 , dOHi£CTt'«i~Ki&®2 aCDfli!]i«<iD*® 

[0080] ±E«lS*«ifc h o-f 

ffl*T-fX^2fc:gaiL, CicOiS. /N ,l 7-n-7 3 5r« 
t!j$-t*-Ti^T-f 1 . 2<o^@Hlk/HHI!l^ST-/\-y 
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[oo8i]^c-c% haw ^uffifcgasawcii . fa 

4(b) LOWc7)^*^[l4 ( d ) ICTjrf H I 

GH<Vtm^(r>^m i 'fifrtL&ii&. Xj)f<*9lX' 

»1t L . -t h (5 k' JSStfig < * 0 . Zfllz 

XQ&ttliWtkth, fl&#. ta^7-'^X7 2T1i, /t? 

s^amo^jaatft*** 04 (a) tsxts 

(c) (C7jr*\J:5fe, A*f-f^? 1 tCfcttS^V-o 

-7 3 fcCOg^fiS^jIt . ffl^7 r ^^^2Cfc(tl» 

3 k cotggi&S^JUilk #m33PL< =5r£ 
Zbfrk, LOW»»f,H I GHltlSISI^CIi, 
y ^y_ D _5 3 1 £>}gfcfc{agtf)Jf aBi/J%g«fc:i*ja»3{2 
k'A£<3ri>. 

[0082] ztiizKLx. asa*gsisa»Tti. Mr 

2 <0<fg»® 1 a , 2 a fcEJiE!itt<*>*E«ffl# 
tt*»*-*-*D3«*»tt, Kb? 4*9 lt'ii, fflafeo 
ilAk k tfc^#J|fcM-**fiHHfc:i*l36»^ J5if[a«f<0 

t Ci*IBS#«f*-t & *SW«c [6] A- 5 (5 if GMSOS £ £if 
*ZitX^&<OX\ Xl)? < *7 l&Z.Xf&Jl'f 4 *9 
2 Wttilzii v *T t> /U&tc i S «U»«0*taMS6ih § 

[00 83] 05*S,kt) f 06<i. -T4 *7<r>$£Mffi<vm 

[ 0 0 8 4 ] 0 5 K^rtftlgBSlWi. A^JT"' «f X ? 1 
J3.ktfffi:fc7^X?2l;:tJlvC H a, 2a<nm. 

1:1 — 1. 3: mb^h^ r 7-^t-v3t<7m^.cr > 

[0085] 06«, SQSJtk. WT4X71. . 
3CDfflcom)}&X-£.t&xV>cr>S.tcr)fflffi 

^■tyyyx'hh. ztit,z£$>t. sauttfi = itf 

LXb79isay*'t)W>timi c 1&TL. Y?9isaV- 

mmmTi-zmmzhz. 

[0086] H9ii. Rth;^S-ffi*T4*& 

imst. seaiti. 3 : ittifi**-#* 

S$riR<E*£s85«kLT^6. L*»U o— r4*9* 

M3.biu9tz}tmLtzWKj}Z&!kt&tz*>. mrnmz 



\iZ<7)l. 3: Itttf£8vvch/U?fiasg*j&«fi<fr 

7 ? a ^ffiSrCfcv > k mnZS&itniSrS fc Pl«cO 

[0087] Ztilztf VX , iOSQftMO*lfflEaWT 
«. A^fa? lisJ:l>'ttJ^T-f *7 2fc*jvvc, SB 
j&tttfl : 1 — 1. 3 : lit'S^7-o-73}:^ 

siiEB-rsr eyi^ < x &s*c? 5 <t # n 

ittCsitf, ^j$lt*U : 1~ 
1.3: lk*6^7-n-9 3kO«ttffl«TIHI»tf5 

ttffi{BTO«B«(= J: h Y 5 ^ >- a /POWKfiT** 

^ lt5<J:l>'m^7-'-fX^2c7)^:#:lct)7toT©V%h5^ 

W3r i l £ ]I^6 0- <V\-7hD-f ^tCOV^-CSi^HLfc 

Ckk^r.&. 

[0 088] 07 ti, -f-f X^K»lMcO$(blcfl!j£7)||jii 
[0089] m^cr, h xiA 9)VmM^3mX'\t. X~h 

*T4*9 i*5.tiA*ai^-f-f x-p2\,za^x. mmmi 
a. 2a<nmmmm&%:®w&A.-)ifatizm%:t>'£xt$ 
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